156

Results
157
To generate a culture system that would allow NSCs to manifest their 
169
of the hydrogels from 0.5 kPa to 3 kPa (Fig. 1B,B' ), 1.2 kPa was the 170 optimal stiffness to promote the formation of extended neuronal networks
171
by primary NSCs (Fig. 1B') . Although soft gels (0. Neurofilament-200 and NeuN (Fig. 2N) . We found that 3D cultures allow 297 expression of pro-neural fate determinants, and production of different 298 lineage subtypes of cortical neurons (Fig. 2N) .
299
To test whether we could use our system with other types of neural stem 300 
306
To compare the molecular expression profiles of pNSC and iNSC cultures,
307
we isolated total RNA and performed whole transcriptome sequencing on 
312
Interestingly, we found that compared to iNSCs, pNSC cultures express 313 genes related to extracellular matrix and plasma membrane more ( 
326
Since our culture system can form cortical neurons, the development of 327 which relies on the plasticity and neurogenic ability of human NSCs, we
328
hypothesized that we could model disease conditions that lead to impaired
329
NSC plasticity and neurogenic output. In the human brain, Aβ42 
340
Aβ42 on NSC plasticity are still largely unknown and cannot be elucidated 341 analytically in human brains. We therefore extended our above-described
342
3D cultures by treating primary NSCs with Aβ42, a major hallmark of AD 343 pathology, before embedding them in the biohybrid hydrogels ( Figure 4A ).
344
We used an Aβ42 form that we previously found to be causing 
358
Amyloid toxicity not only impairs neurogenesis and neuronal survival but
359
also reduces synaptic plasticity (Selkoe, 2002 in both iNSC-and pNSC-derived cultures (Fig. 4, Fig. 5 
838
(H,I) Fibronectin/laminin in control (H) and Aβ42 gels (I).
839
(J) Time-course atomic force microscopy measurements of stiffness.
840
(K,L) Phospho-Tau (AT180) in control (K) and Aβ42 gels (L).
841
(M) Gallyas silver staining.
842
(N) Thioflavin-S staining in Aβ42 gels.
843
(O) EM images of microtubules in control (left) and Aβ42 gels (right).
844
(P,Q) Aβ42 depositions (P), and autophagic vacuoles (Q).
845
(R-S') Acetylated-tubulin and Aβ42 in control (R) and Aβ42 gels (S) after 
943
Synthesis of Amyloid peptides
944
The peptides were synthesized as previously described (Bhattarai et al., 
977
The peptide was dissolved in Milli-Q water, and peptide purification was force and a 5 µm/s approach/retract velocity. Each data set was than 0.1 were used to identify differentially expressed genes. 
1175
Image analysis and statistics
1176
The 3D reconstructions of hydrogel images and videos were generated 1177 using Arivis 4D software. Images from monolayers were processed using 
1182
The effect size was calculated using G-Power, and the sample size was 
1192
Generation of skeletonized networks and quantification
1193
To examine the axons of neural cells, the length and branching were 1194 obtained by thinning binary images to a skeleton, which was performed in 1195 all three dimensions. In detail, the raw images were processed with a
